Jjg&Si c t ^Lll ^3 -U^*-l 

, ^pUj JU*j 

01 ^ UL& .JJpb ^1 ^P*~P iji *b' '<bjfc Ob AiyuJl ^)l Jr--*’ i3Uft j-Jj clftiji Ij^al J}*-Ui) 01 b^ab ^jJl 

OLj^ IgUp JJUjJl ^ la ?^jAaJ| jujlsJl ilj3l bj3 *}f] ^j^wJ LJ ^01 jl ?IaIj! pUib 

fjd^ 

U*^p ^y* a J^p J5" Jl t^jkbjj Ua ^jUa Ul$ ci~jl lb-& j j^sJl ^Js- 3 Uib>-lj cUa -L?-lj d~o 3 ^jUIj bl c^U" lil 
J-*) ,^Ua oj-lx>tJL® a li*!)lx>- *y I ^y2j<j Ulj Uuij Uj .jjjlio 3 bblp j-a'h/l ,^v»I ^ Lg_jd b« ~L*j^ c. .Ul 

Jl ObJh bj^j ,Al>-lwb c^U Ul cU ^_Pp Uij Cy* m/ ^ l 5 ‘b^ta Ul bl ^_Pjl ~bL$ ^1 *X*Jl 3 A^jjS/l 

a ib^A^ ,,^^~\j>-l^ ^Op I 4 J^ ) *3^ 3>\ C^^b&bUa AOp ba JS"J *3^ J*^ lS^ c5bi->*yi 

aJLJL>-^ AjUib-l abjfc AjijX^ Jl jjjJaJl jl U^yjta b*!A^i ,AjUlb-l Ai^*J» ^jUta^ ^1 p bUaJl bj*y J-g-^a *b>- Illj U**)bbl 1)1 ^ ^ Ll 

,5-ljA^x*yij wbblj J^A~\ • jJ* 1 ^0~Jl 3 ^~lp 

bbU^ J-V ajlj cUlp U^P 1 ^ ./? *J J_Lj S-bUb b^al -bj-a ^1 Ip J^li (_£wbl Jjl JjJb>- ^ O^^b-1 Jj& .Jlj^-a cpl 3 , 3^~ 01 J*A9 

^J-bcia bg_sii*jj cba^oP k»3jbb.lj ( J^b«Aj'yi ^ilji'ifb Ajabcb.1 j_^*^l ^j^uu 3^ 01 ^*-^1 caJ^I JjuP ^a Jj-*^*j *bl b j£. 

3 <— 0*}bbl I \y3& (j*^l tbbJbj C 3 C^la-bla 3^bj O^lia aJS- 3 Ajjb^Lw*> ibj&j a'b'^l ibj^ /%-l^l J,^ bb-«^J 

, l^wlp U~3 J-i J^^*i|l 40^3l^a cJ^v^^lj iOlaw3J»l fib_& A_j^bLa ^Jp ^-*-*0 J.,fg^: A^JjjJl Jjl^*b.l 

-epistemology Ur j^^o'yi :uUiJi 3 ^O-wwJ ^Jlj — A3ytil AjjU JjU^a JjUj Aj»g->j»r ygll A^U^Jl A t ^»r ^ ;Ll ijls 
, ontology Ur lAjULbi 3 ^ c^OJij — ^^?r^]i Jiu^a 3 J-3 c yy 

JiUb.1 3 U^cjl -L^_U 0*^Ull ab_A 3 b§-»3 jtbSvjJ O^J^- JjU^a ^yij^eb J Jjb*c^*>j C *w~*-JUla J Jj jji? Aiyb,l AjjU 3 0^ 

a Ua I i ^ b-Lj *A^“ ■ ‘lo-Uv A^a^^j I ^^lp A^waJ jj I 

JUtilj ^al^b-l a A^b>-j t Aiyb.l j^b^a ^jP ^b^bj AilA^Jl 

aJUbl U ^Jl ^l^O-'yi ^jP ^bSC^ IbJlblj 
aJ^xUJ IjwLv^ 4 L5 i4jUl J-Ullj jbp-'yi ^jp ^b^bj , 4iJ lb Ij 

a^Ublj 0^-0^ cbH ^\j*^ CP b^J C ^jjwbb A^jjfUl ^jl*Jlj by ??6 0^ b/^ j*-b^ j .Axjl^Jl^ 



| «UP g.U^of biyca obil^bj C^J^"J^ (»Jbblj t^jg^a CbJl 



a (J '~Lj 

(3 O 4 ^PrjliA-' £3^5' 0-0.2 A^jX J» ^Jtwvjl C-o'j cO-Oa^ 3^3^ S-LwO •O'-Aj cO-A-Ai j s-LcO' -Oj^O Cj' 

*y a l_£3 jJU O' (JjL^- 0 -AaO ^jl>- *-^0 aj 0J-A.5j Ci^rj- 4 d—>li aAJLfljLia 4 J 0 -Oa^ ^jl>- ^51^13 Oi-A-i 

.'Oa <3 ^Lr^' L5 *-ri 



^•j 4 *Aj\Pj 5 -Lo-Lp J & I -iSj t^lla«*J>^wO'j 'jA* 1 ^jAjJ' ^j- 4 AjSjLL? A_^ jJ^L?r jJ IaAj '-^"W^'j J-Lj ^OJ' *0. -C^C^Ll 'Oaj 

^jL>- 5-L^I .lil-A O^J C 5^ryA 0-0' ■ _^A^ CflO^SO lj? ^iSl ^Jj^iaJ' ^*>LAill 'Oa z^ 4 l «o. ^ ^ «Lp ^Jl ^j. 4 AjO>>^OiJ' 

) — (_£jL«aJ O' -0 (1 + 1 ) 00 *^0l« OJ-^O^'O a^^e^e-^ A-f^*- 4 S-LO*^' OJA ^yi*J O' OJjpl Ox-nQ O'j cO-Oa^ 

^ C Lg-^flJ (3 As-^>^s> A- 4 ^! XJ> cO-0a3> (3 65y>ry> (2—1 + 1) 4^_ji*it S-U jtj tJ_pry. liijL JiJ dlil (">^~i ‘ (2 

C^jOj’rj OO^^J Lo-i^li ‘- - -•*- jJj C^j^JLi' OO^^J LoJ^lj A^-Lijj A^*-LOj ^i'^j' J C-~J' 0-w*^: ^5'jJ' 0-005"”0£' 

a ' J^A* 



[Aj^j 43jJuJ' &Jp 



s-LOO ^gAi (3 •— l j^''^ A^O^' O' (_^0J' ^J-j^*J' ^A L« ^A3^*i.' ^+p y ( Jjj' ( 0 ^iaJ' ^A L« ,0-0 -«jSj (JO^li a ■ \jjt> C-JLp 

?^5'jiJ Ajjjlla 4 

, ^A (JjjJaJ' O- 0 & aj^iO' ^S"" I 4 OP -L« 2 C*J Aj^xi.' (_J ^JJ A*— *> 0 ^' tO^pO <O-J ^0 .OlA , (J^AJ 

tH * -1 a* 1 '^"' 



J^UaJ' ^oA-i 



Ji*JI 



$.LJ«*y' O'^J' OOw*jV' Aj lij-b AiyJ.' c--*'-^*’' /j 4 j*j2 . J li acij^'j c^j-^-o-U'j c^»->-*0'j c ^- 4 ; '' ^*i'^i-li 

Cs-L-O*^' \s-y l ^ flj ^Jg { ^jf' OOw^oV' ^j-0 rj* (S j>~\ jiOOJ'j li>l^s_J«'j 

aO-O'i Oaj CA^^*0 'j Aj^JUiA-'j Aj^>e_^Jl5^ *2^15^^*^' \S-y> O'-^'i!' >^J-0 



?Ia_)Jj c-o'j (jj*>01j) ' jlL ^ibA O' 'iAi 4 ^jj' aiO-^'-vaJ' ^0' _^a 

'O4 -Oj ^_prj ^jljif J-^*-5' J-* 

,*y at^'jOO ?^^>jA“' j^'^A-' 0^^U>-' j\ O0^**J JJ^OO C2o'j ^Ja 

.Ai^Lva]' jLj* 1 '^' ^ wXJ^Aj \ j ^X»wJ jJj 2j?rjJ C2s3^p 0-0' AAjA^i-li 



^ cti-J ^jA b*oyjJ IjJli ij\S' 4 j\j ry> 05"" b Ia C^o' Ojblj^j O^bU ^J<L«/j ^j 2 ^* *-0> -^bjfc OlS"" AjIj j*-a 

jl^-l ^ 6^\j ^jJ' ^jAii' jb>-b (^AJi (J,l Jj C O^^J ^ 4j\j t^ilAP 0-b-*J OjJ 

,'oS>Laj c *-gJjlx**j jUj ^ s-'ij-A 

,lilj^*^l ^ ^_Ld' (_^l c oolSl^'V'j 14 *bjb*o*y' ^-ojjJJ o^5 jj> ^JJi^Jli ,43^<dJ OoJlxi' ^J-c^wvJl jj& ^JJLaJ'j 

?A3yuJJ JlWsJl uU^I oJjb U/i bUJ 

^3^LaJ' jm?xJ| jA '0_£^ ob-*j*^' £-jL>- t j- A 015 " 0^ 43^oJJ .J_*2jJ*' i^^wmJI , (J yu 

^J-v^bA-l *_L*J' 'o_£3 aJT jjj ^ A^Jsj ob-»o*yi ^jA 015" o]j 

.Jppxj, J' JJbJb J^bU ii^' jjfc iJigi aJT ^Jlp ^L^xpI ^p ^ a^Jl j 0 L 0 V' 015"’ jlj 

(^ ^3 L»Sl5^1j^l5jl jj.,fg" - > j^' O^^j j' L*l® ca_^_wL>i aS"1^| c-^T c^oLSj cLg-J^ ob-^^' ^ob o-«a«)' '5j ,<L^l* 4 ,,'■? 9 (_£li 

.(oL^jjJb) Hc3j*j b> OiJoS"" jl5"Uj I 45 L JJU)' 

^J^J' 0*5 caIS^ O' AJfc'-OJb Am LJl$ (,$.\j2*-\ ^y* [*yj\A L« s-^Oi OlT _jJi .{.j^rJl j* j$‘\ JSOi ; o' aJIl^J 

.LisLjb ^_^>- 0b«J*5' jjj-o-® ,aJLwJ.' jjjyg" 5 ^ yA j£\ (J^ 1 ^ (J,| £j^r' 

'j_^ t 0l£l' ^wuajj c^9jJ' L ^ a - ) (3 ^y>ryA \$j2rjA O^^j O' ol5" c ■/?.(?:! ' aJ ' v^iioSj 

.AJ&'wlJlj ^>zl^A 

ojjti 3 aJ| ^ •0*1 j>-~\ ^— * ;*•** j' tj>i jJ-AJtlli cb^Lji c3 A-ji^Jtl' A-02-flJ' OlSj' JJ ■ / ^~ ^ 

A-./gfl)' 

JJaI' 1^3 ^j c^j^wo^Ji ^'j^xJ' OjSsj o' UJ *c_^J' diii j 

( aJ_vi2j 0» AjLi- 3 oL-^cll' ^»!AS0' ) A-O-UJ' ibta j-j'j^xJ' ^a LS^a *>Ui dj£j j' 

3 ^ caJ^L^ jl^>-' jj^ - l£' c jU^-^' ■3^3 c Ji*J'j ^ >-wJ' ^a bS^a *!AJi Oj5o j' 

A-i «,fg a A aJL<L/S 3 (3^)bJ' ^J^JlJ'j jb?-^' ) ■A£]^'d>- ^' Aj>s_^>s_ v 5 

<t JJL*J'j c ■ t j^’ aJLaL' aOj^ 3 






^^P Lalx^- \jtjA) Lg-^ ^J5”" ^ii*J ^Jl*Jb L)L»*J^I' jL.fiJ' Oj^*d | LijSi Ldf ^£3 c^^jji-1 L 4 ' 



^jp IjJjA J ^P 'jJjJLj 4_J2*j C^L^s-^'j 0|^3 Sf'j (Jl^^'^1 ^•jp IjjJ^A J 4_J^*j ^^Jli .1 L*J' '-La 

1 <L 4 ^*Jj'j Sj^diM cjPj c2j^>c-v*Jlj dijjjJl ^jP 'jJ^jiJ A ^ 2Jt -i t^JtifiJ' ^P j^jiJ aJ^xj l3j“Lj'j C^jljj^Jl 



^*1 ^ ■.*» tf <) aS^oJ.' ^A ®-La ^A 

.iilj^'yi 3 o*yT ^3 jl^-S/'j ^'j-^' L*f tj-P *i j') Ja*J' ! ^a ^J*jl jl Si^ti.1 o' 



AjlJL>- (3 ll)'j Cdjyt^s AjlJL>- 3 aL^jJ' 0 L A^kS3- /^S\Jj j-oJlil fi^L^v23 aL-j 3' A^*J (_£/! ^d 4 O'-*— J*^|li 



(_£-U' ^A CAjJjiJ aJT j--^3 ^uS”" 

LL*^ Oj^j U*j aJIj c j^')!\ {J mJ3j 3 5- ^dJ' '*La oL ^5*l^j 4 s.^dJ' c£/i cf3i3_S^ oL— 

J-»p ^a L*»jw»-*yi cfJJi ^p j' 0 ^"'j j_^JJ' 3^ ^^jiJJ ojj ji y c oyJi 



.^Ai 4 £.U»' '-La o>J\ jA ajj-L*j j**£>\ 3' lij-^! clj^LJli 

1( JJL*Jl ^a Lcl ^^3 3 IpI 3'j < -r i '^' ^j' 3^ cai33 L»-$"* j<*j\ ^ -ojj 3 $.lL' a-^3-1 L«1 



o*^T ^-UJi ji 4iyuJ' 



3 j5 feP I -La O^^JJ ch-i'l-gpj Lp^ LUp ^A c A-jl-X?rJ ^3^ Cf* ^ JX^mJ L 4 (_j jL?»lL (^iJ-iSj 

yT y t 1 -La ^Jj& o' cf-LJ^ ^ C Aj jXm+J (^JJl jy JcoJl v^JJi (_i,l t-0>Liili*^f' 

o-^r (5-jJl ^j^-aj j-* ^ L *3 ? 33^^- J3*^*^\ ^-^- >e -® 



IJ^iLi Ja^JU 5Lww<J' SjiJl fiijfe ^ Jjl^sJj 

tpL.i-g^-l ci>y i-0-ili c Al^Sli (3 b 33^~ &J3*& ^(^^■''“■^ (-£j ■ j"' 9 . i^s^3 s-L-i'yi L^ L$ji °3^ ®^-*p oL— J^ l 

.tiJijj^li ^ Jp j^>li si^jls di^P <jp cpIp lili 

^jLlaJl ^>-U5>r ^S- jLvflji-l '^Lt 4 ,4JLa 3 3 S^JJ ^L> a_i ji 1 -La Oj«J jL^O^' 0} f 

3 L 4 (^Lp ^LoJp'^/' (j^dj bjy*^ ^j -cd d' ®-La jLj^' 0^3 ^—^3 3 ,dL— o^' L^Pj^P-' A.JLP- fi0^3 ljU2J- 



bLo*y' (j - *'- 5 ’ - ^ bbJ Lg_ixj». ^Jj t'-b' ^*3-' a5Jj_> lb °jy^ ^joa-' bg^xjr b^i caJj' jy^ Cf* oLb'y' b5"li 

jjjjbiib jj^s}\ ojjt> 3 i-bjyg" lb oL*J*y' ^jjL> c‘U^l^r oL^J'yi aOjfcbi L Lil <JL3' sjaJ A-Jj'y' ,*u*bj .J-pxiL' 

.(^Js-Jliil j 

C (J ^ ^7*^3 ^>1x3' 0^5 biL& 0^ CAa13-' ojjts ^JJLaJb ^xj *^J 

■J^' 



AJu-jtLl jbJl obj& O' -LjJj ^*3-' b^ $<Llp oobjjajj bk*j^5 LJ-v^j O' b£' 3 *^ t <Lj^^ bl9 

Aijp b» ^li bO^*- C^JJLxJ' a 3 ( J-^ 5 _5 ^LiP L^Ui jU bb ^.^3' L'j C fijb>- 0^' Lob l g.-~..<Jb 3 J' 

^uJj 3yry ^33- ^ t3 aIp /^P tAb^r' tJoL»’b*c>-'y' objfc 3 j-bj OJb ,A_J^3' OOL«L*>-*y' ^y ^j*3-' Jjj^b P 

,jbJ' — a1*J' j' *^^wwj' wb*-j LIT “ 0^'j3' jJ^' 

.iJj^J' OL*>L*?-^h Ufc^jj^yj ^ibuJ' £j£j Jbbtlli 



, jjb a_lp j*J3o (_^bJ' Jjbdli 

^\P /y 62 j£ (a»j'^3-') C y j) </? ^ 3 j)-/? b^J ^J»Jb 0 ^ ^T 4 (b ^D') t_ 5 ^" 

c.. i“lj *y A^~Jij ob aO'^>c 1 J -^j^r' 3 *!^ ob^j'y' bij3 'il® ■iby t4 ^3 o 3 3 * i 3 *^ ^tby*^ o'^>- 

'ijj _^-b4 ^ b'^wb' b'-S^ b],J C^Jilp yS* b'^J>- j' bb^o*yiS^ bb®lp b'^v?- AjjS^ j' cb'^f>- bj^ b'^>- (J,^ 6j^j^sl!i\j 

(. ^X^S' ^AjjU'^ pjjli' (_gbp J^li ^Jii ^Jj .bs^j^jP j' bs^j-v^P (J,| C.-bdj *y AjIs t 02>jJ r' 3 ^ J jSo 

■ tb ^ 4 3 3^33 3 *^*^ i j^2s>zJij (J,^ oobib^f' ijjJjj c b ^ 4 br 4 



ab^O 3*^ ob^' ^ br 4 tr 1 

) A fl 1 )g L' dJi^r' ^A : *^>yjJ'^ 



b b b^Cj*' 3 AJP O^JtJ'j a^j bij^ojwj ( 3 “^' ^ 3 ^ b i»' 

jl Lg-'Q.x^) ^vyaJl iju^j LC c OOJ^ 31 tAbi c ^xs>- j^S" 3btl' ^y* OlHJ 3*^“^ 

}y>r^\ 3 ^ {J^ y°- ‘b | jJj C^>j^r' 3*1 bb^l '_/*' <• y y*^' 3 bjiJ'j j-IaJ' b*y bJJlj 



bH bybj cbAllX-a 

I *y bg 02 J«-O l-Mj b c bJ-'l (J,| b>J tAbb (J j-bj 



^b^aJ' Ju 3 3JJ' (pattern recognition) oLL^b j^' y\j ^ '!& 

^ 0^' 3>- ^bpb' ^^3*1]' aJU- 3 J^ Li . Jb 4 ' 'Jla 3 o^i^pL' oLo-gi L 5 " (Machine learning) 

a3p c^-bjp 'ili c*>L» k_J^J' 3 OoLvibJ £.Lo b' ^gbg-lP^f' ^ g <H ljL*^>rj 

co^*L ^' a3p l g -j5 yj 3 "^ bo • ^ ^ d-o'3' L -\jO_b- <uSbc co-*^ '-b* ^l b"...*)' (^3^-b j^^J' L.i'y ' 

^ 3j c (unsupervised) a^ ^3 y (supervised) a^ jj ^L^J' (V _ 33 ' ,iyS aSju 



y^\. o' aJ C—l>o' 'ij “ j^l (J,^ ” ‘U^JT ^Jj c 3j^\ ^£*-4 -^j-b O' ^ y-* L>UJ l j^*. tj^Jbb' 

,A^io Cr ~~~ > '■*■’" t.9^ *— J *}L>--li.' ^y* ^-3^1 ^gjL,fg>-*yi ^o^»jJ' '-La $.\jj ^^4 -b*y cLa^lP 

ii^jJj AjU t'wb»-'j LlS" '^b . a-L>-'j AjJ^r ®0 _aLJU-4 d2j^r\ ^1*1' iij-b 4jb ,0-Lb AjU ^L-J^' ^iitil L«1 

.La^jt o' p| U r.>il a_L>-'^J' oO_ALiJ.' ii -L a _l*j cj>\j^s- {S^j bb ca 3 ~b ^jb' ijoLas^J' ^4 *— — * l^J' ^A4 

.iL^jLXs^J' OUL-ai' J sjs3 cO^j^vJ' ^iU^J' ^ij-b ^jL-J*^' 

^ l j5"" ji ^ ^ ^j\j (3/®i ^l*-s< 2J' ^Jflbl' (_£j-b (• 0->bi^J' ^Lp ^pLsJ' djJLi' j-A ^JJLaJb 

• ^ bJ' c l*)' 



*^Li« t-_- « 13-' ^p' <«/g 1' £.IS”1L1' (J 5 a_^ i£ j£ <o—b? b. ^-A oj^p ^j^“3 i^s >Ji -y s ^ ^ j*-* 'o^s*" _k^ y>lj 

^j-4 a3p CO-O’jP jJjJ' ^JjJl ^Lxj'i/I ^ *oSj aJ A-vlp i ^y?jAJ ^Jjl Ot^" <Jb- ^lPj ^v»>y^J' (OH ‘byLJ' 

,^JJbJ' ~j ( jdl o^aJI o-La JOaaj o' L)j^ oL-*o*^I aLaai j^yii]' '-La ^JiL<>«3 .Aj^S^b (J 5 



.(JL— o Ll^sJj . .^JJLjiJIj b LJp -Ai JLo. o' JiLJ Llaj 

?(^1Lj a^ISo>-' ^a ^La^j ^1 $-LjJ«' cJ^J Li> o' ^j.L*“«*o ^J' l ^ s> L® 

,^l*J aw' O^L a^^IaJ' aJ LaL' a^ 1-4 ^a '-La 



*Jb! O'j .AiyuJi j^La® &\ ^b*il •UU*)' ^d J\ J«3 U' JliuJ' 'J-fc ^3 O' Juj U 4-^*>bxi 

J^j' jji iflJbxJl ^3 ^3jJ-<J' O'j .J^j'j c(j^L^' 0L*j^|' <u)j ^J' 4i yuJ' 

.(j^loaJ' j^Jb b-jcu^a 



